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Calibration Overview

Operational (at instrument) - A/B detector changes

- 2104 of 2378 channels have redundant A & B detectors

- there have been occasional table uploads to restore/improve/optimize degraded channels
- last was in 2015, next will be fall of 2018

Calibration characterization

- AIRS calibration continuously evaluated (currently at-launch calibration in use, aka “V5”)

- Some time dependent trends exist
New proposed time dependent calibration coefficient set

- Uses mission long analysis of AIRS space view response (Pagano talk to follow)

- Physics based improvement of the coefficients (i.e., not based on comparisons to other
instruments or earth scene/model references)

- Time dependent polarization factor, phase terms
- Smoothed blackbody emissivity; Separate A and B side Nonlinearity
Coefficient conversion software developed for various data sets

Develop plans and procedures for safe instrument operation in the changed thermal
environment during and after Aqua A-Train constellation exit maneuver in March 2022.
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AIRS Detector Health

Number of AIRS channels with NEAT < 1K “image” view of health, channel vs. time

Number of AIRS channels with NEDT « 1K

Color encoded daily mean NeDT at 250K
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Channel gain table update (A/B selection)

Previous slide shows about 30 channels have increased above a 1K noise threshold
since last update — some of these will have good redundant detectors and can be
recovered

We automatically track channels whose NEdT has changed, for the better or worse, by
50% or more — so a channel which has changed from 0.2 Kto 0.4 K is noted and also a
candidate for recovery. Some do improve as well.

We are currently tracking ~50 channels which have had increased noise noted since the
last table upload.

Channel 2333 (2616 cm-1) degraded in early 2017 and further in early2018 is a key
driver for the upcoming change — it is one of the channels selected for the current
Calibration Data Subset.



Mean, Max, Min, or Limits
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AIRS Calibration Analyses

night tropical oceans selected with bt900<210K AIRS theaheak2004
[ [ . 212 H HFHOOS
AIRS Calibration Team Continues to Trend e S e e
i AT
Performance and Improve AIRS Accuracy e
- “Trends in 16 years of AIRS hyperspectral infrared data”, SPIE 20| 015 ’ﬁg}?
10764-24 (Aumann) s g fefetai2
$ = eekeR2013
- “Stratified radiometric means for the evaluation of AIRS and CrIS”, 3 ** a o
SPIE 10764-25 (Manning) ; g 010 it
B . . . . . . C 204 k2017
- “Reducing uncertainty in the AIRS radiometric calibration”, SPIE e
10764-23 (Pagano) 202 | ]
- “Updates to the Absolute Radiometric Accuracy of the AIRS on 005 b
Aqua”, Proc. SPIE 10781-26 (Pagano, September SPIE Asia- *2000 2005 2010 2015 220 M0 260 : 280 30 0
e year cene BT (K)
PaCIﬂC) Trends in window channels at T < 210K; Scatter? Stratrad scene dBT over 15 years
05 T ™ T — T T ¥ 0.5
-~ v7k-V5 Differences for AIRS
0451 1 . 04571 —&—3.82665 ! ' ‘ ‘ 200
—+—4.21955 08} 260
R 04r 04 4.01245 320
X < —%— 4.4678 06
0357 035} —£—7.20625 v7k-v5
£ 037 £ o3} o > “ ¢ &b _ largest
8 -8 —5— 7.6333 T 02 P ; . : ei a at cold
5025} 5025} —5—8.04025 5 2 AR T W e o temps
2 © 9.14345 3 ore ke ﬁ‘xm;s w Pt P
~ e T o O B
T 0.15 5 045 11.4108 - Fa h : ’
4 & —— 12,2141 0.4 1 § & 3
0.1 d 0.1 —4*—13.2723 06|12 :
g —— —%— 14,1455 O 0 :
005 1 L oost L o8l .
%00 250 2;10 250 2fl30 360 32'0 340 %oo 220 2;10 250 22;0 360 3éo 340 T 6 g 10 12 14 6

Scene Temperature Scene Temperature

Wavelength (um)



Cal Coefficient Evaluation

« Cal coefficient converter developed to quickly convert existing v5 data sets to v7k

« Recently we created data sets with 21,000 Random Nadir spectra each day from every 12th day
between 20020906 and now (474 days) using the v5 calibration. We can now compare spectra from
the same scene using the v5 and v7k calibrations using the quick converter.

« The plot below shows the pairwise difference between spectra. (1000 clear spectra)

« The differences are typically less than 50 mK.

20020906 median of 1000 clear spectra processed with v5 and v7k
| | | |

btemp [K] v5-v7k
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New Level 1 Products Planned for V7
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slide * CHIRP — Climate Hyperspectral InfraRed Product



Level 1B PGE implementation

« Changes ready to go

- Increase precision of radiances

- Spectral estimate per granule (Bob Deen version)

« Changes to be implemented (TBD, partial list)
- Spectral estimate per scan (newer Strow model — new version may need refinements)
- Non-gaussian noise characterization
- Pop/moon detection dynamic thresholds (monthly files vs. 6 minute granules?)
- Clear, SO,, and dust flags (new algorithms, include in L1B?)
- Scene homogeneity (“C;") - improve metrics
- Update to calibration coefficients (A/B independent, time dependent polarization)

« Some consideration being given to reprocessing on a monthly basis vs. 6 min granules



Level 1C

Initial version is available—does cleaning and gap filling well

- At the GES DISC they maintain a rolling 1-month of products

V6.9: Proposing releasing an updated fixed frequency grid for the whole mission near term

V7: Would have an improved replacement algorithm
Improvements being considered

- spectral model from Strow

- spectral resampling (to fixed grid)

- improve buddy first-pass replacement
- improve outlier detection

- estimate of fill value “goodness”
- better PCA training set from UMBC

- better scene inhomogeneity (Cij) metrics/handling (PC 100 current, PC 20, MODIS, other?)
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Aqua Expected to Last beyond 2022

» AIRS is expected to last the life of the spacecraft

« Post-2022 orbit will also have thermal impact on AIRS — specifically, 29 stage heater will
need to draw more power to maintain spectrometer temperature

« Thermal/calibration impact being assessed with spacecraft and instrument models
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Summary and Conclusions

* AIRS is has been operational since 2002

« AIRS is healthy, with as many < 1K channels as at launch.

AIRS is currently using the at-launch calibration coefficients

New calibration coefficients have been developed and are currently being evaluated

- Uses a physics based improvement of the coefficients (i.e., not based on comparisons to other
instruments or earth scene/model references).

- The new coeffients also has potential to account for some of the time dependent artifacts.

L1C is available on a monthly rolling basis at the DISC — plan to release a new version
including interpolation to a fixed frequency grid — available for the entire mission

New products include:

- L1-A2C (AIRS to CHIRP, a CrIS-like Climate Hyperspectral InfraRed Product)
- L1-G (gridded)

New L1B Cal Subset as well as new Cal Subsets for L1C and L1-A2C
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